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[ Claim 1 ] A semiconductor integrated circuit device equipped with 
a central processing unit, a memory and peripheral circuit parts, 
characterized by comprising: 

a first clock generating means for supplying a regular-cycle 
clock signal to a communicating part for communicating with an 
external area, and a timer part for measuring time of the peripheral 
circuit parts, to drive the communicating part and the timer part; 
and 

a second clock generating means for supplying a spread spectrum 
clock signal, whose frequency periodically changes with respect 
to the regular-cycle clock signal, to the peripheral circuit parts 
other than the communicating part and the timer part , and to a central 
processing unit and a memory to drive the other peripheral circuit 
parts, the central processing unit, and the memory. 
[Claim 2] The semiconductor integrated circuit device according 
to claim 1, characterized in that the second clock generating means 
includes : 

phase detection means for receiving the regular-cycle clock 
signal generated from the first clock generating means and used 
as the original clock signal as one input; 

control oscillation means for outputting , as a spread spectrum 



clock signal, an oscillation output whose oscillation frequency 
is controlled by output from the phase detection means; 

programmable dividing means for dividing the oscillation 
output from the control oscillation means by using given data, and 
outputting, as another input, the division output to the phase 
detection means to construct a phase locked loop; 

up/down count means for alternately repeating count -up and 
count-down of the outputs from the programmable dividing means within 
a predetermined count value range; and 

adding means for adding a constant to count outputs with codes 
from the up/down count means , and supplying the resultant as division 
data to the programmable dividing means . 

[Claim 4] A spread spectrum clock oscillator, characterized by 
comprising : 

original oscillation means for generating an original clock 
signal ; 

phase detection means for receiving the original clock signal 
as one input; 

control oscillation means for outputting , as a spread spectrum 
clock signal, an oscillation output whose oscillation frequency 
is controlled by output from the phase detection means; 

programmable dividing means for dividing the oscillation 
output from the control oscillation means by using given data, and 
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outputting, as another input, the division output to the phase 
detection means to construct a phase locked loop; 

up/down count means for alternately repeating count -up and 
count -down of the outputs from the programmable dividing means within 
a predetermined count value range; and 

adding means for adding a constant to count outputs with codes 
from the up/down count means , and supplying the resultant as division 
data to the programmable dividing means. 



[0018] 

[Embodiment Mode of the Invention] Hereinafter, explanation is 
given regarding an embodiment of the present invention, with 
reference given to the drawings . 

[0019] Figs. 1 and 2 are referenced to explain an embodiment 

of a semiconductor integrated circuit device incorporating a spread 
spectrum clock oscillator in accordance with the present invention. 
Fig. 1 shows a construction of a semiconductor integrated circuit 
device, and Fig. 2 shows a detailed spread spectrum clock oscillator 
used in the semiconductor integrated circuit device in Fig. 1. 
[0020] The semiconductor integrated circuit device shown in 

Fig. 1 is provided with a memory 11, a central processing unit (CPU) 
12, a general purpose port/A/D converter/others 13, an interruption 
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controller 14, a timer/counter 15, a communicating part (SIO) 16, 
a clock oscillator (CG) 17, and a spread spectrum clock oscillator 
(SSCG) 18. 

[ 0021 ] The clock oscillator 17 is a first clock generating means 

and generates a first clock signal at regular cycles. The clock 
oscillator 17 supplies the first clock signal through a first clock 
line to the timer/counter 15 and to the communicating part 16 to 
drive each part. The first clock signal generated by the clock 
oscillator 1 7 is also supplied to the spread spectrum clock oscillator 
18. The spread spectrum clock oscillator 18 is a second clock 
generating means, and, based on the first clock signal, generates 
a second clock signal constituted of the spread spectrum clock signal 
whose cycles vary relative to the cycles of the first clock signal. 
The spread spectrum clock oscillator 18 supplies the second clock 
signal, which is the spread spectrum clock signal, to the memory 
11, the central processing unit 12, the general purpose port/A/D 
converter/others 13 and the interruption controller 14 via the second 
clock line to drive each part . 

[0022] The memory 11, the central processing unit 12, the 

general purpose port/A/D converter/others 13, the interruption 
controller 14, the timer/counter 15 and the communicating part 16 
are joined to the internal bus, and mutually transfer information 
via the internal bus. The transfer of signals among the memory 11, 
the central processing unit 12, the general purpose port/A/D 



converter/others 13, the interruption controller 14, the 
timer/counter 15 and the communicating part 16 is performed via 
asynchronous interfaces 15a and 16a, which are supplied between 
the timer /counter 15 and the internal bus, and between the 
communicating part 16 and the internal bus, respectively. 
[0023] Fig. 2 shows a specific construction of the spread 

spectrum clock oscillator 18 using a PLL . In the spread spectrum 
clock oscillator 18, the clock oscillator 17 operates as an original 
oscillator to generate a spread spectrum clock signal. The spread 
spectrum clock oscillator 18 has a phase detector 21, a charge pump 
22, a voltage control oscillator 23, a programmable divider 24, 
an up/down counter and an adder 26. 

[0024] Outputs from the clock oscillator 17, which servers as 

the original oscillator, are inputted into the phase detector 21. 
Outputs from the phase detector 21 are supplied to the voltage control 
oscillator 23 as a control voltage via the charge pump 22. 
Oscillation outputs from the voltage control oscillator 23 are 
divided by the programmable divider 24 at a division ratio based 
on the data supplied from the adder 26, and supplied to the phase 
detector 2 1 to be compared against the output from the clock oscillator 
17. In this way, the PLL is constituted. 

[0025] Furthermore, outputs from the programmable divider 24 

are supplied to the up/down counter 25 . The up/down counter 25 counts 
the output from the programmable divider 2 4 while alternately and 



periodically repeating count -up from "O n to n n (n is a natural number ) " , 
and count-down from "n" to "0". The count values of the up/down 
counter 25 are supplied to the adder 26 as the signed values 
(saintsuki). The adder 26 adds a constant C to the signed count 
value (the count value with code) of the up/down counter 25 and 
supplies this to the programmable divider 24, and determines the 
division ratio. The constant C may be set appropriately as needed 
so as to determine a reference division ratio. 

[0026] Next, explanation is given regarding the semiconductor 

integrated circuit device constructed as described above in more 
detail . 

[0027] In the semiconductor integrated circuit device shown 

in Fig. 1 , it is assumed that the central control unit 12, the memory 
11, the general purpose port/A/D converter/others 13, the 
interruption controller 14, the timer/counter 15, the communicating 
part 16 and other peripheral circuits constitute, for example, a 
single-chip micro-controller (MCU: micro controller unit, below 
referred to as "MCU"). 

[0028] The timer/counter 15 is a peripheral circuit for 

generating date/ time information, and counts the clock to measure 
time. The communicating part 16 is a peripheral circuit for 
communications between the MCU and an external device, for example, 
serial communications according to RS-232C or other interface 
specifications . 



[0029] The clock signal supplied to the timer/counter 15 and 

the communicating part 16 require a regular-cycle clock signal 
including no jitter, and the first clock signal is supplied via 
the first clock line from the clock oscillator 17 serving as the 
original oscillator. The second clock signal, whose frequency 
periodically varies with reference to the output frequency from 
the clock oscillator 17, is supplied from the spread spectrum clock 
oscillator 18 over the second clock line to the parts other than 
the timer /counter 15 and the communicating part 16 , namely the memory 
11, the central processing unit 12, the general purpose port/A/D 
converter/others 13 and the interruption controller 14. At this 
time, the data exchange taking place over the internal bus among 
the memory 11, the central processing unit 12, the general purpose 
port/A/D converter/others 13, the interruption controller 14, the 
timer/counter 15 and the communicating part 16 is performed via 
asynchronous interfaces 15a and 16a, which are provided to the 
timer/counter 15 and the communicating part 16, respectively. 
[ 0030 ] As shown in Fig . 2 , the spread spectrum clock oscillator 

18 supplies the output from the programmable divider 24 to the up/down 
counter 25, and the counter repeats count-up arid count-down 
cyclically. The count values are processed as signed values (added 
codes ) and are supplied to the adder 26 . When the result from adding 
the multiplier C is inputted to the programmable divider 24, the 
comparison inputs with the frequency fluctuated by one cycle each 



are supplied to the phase detector 21. As a result, the cycles of 
the output from the voltage control oscillator 23 also vary in 
accordance with those fluctuations. 

[0031] As described above, the clock supplied to most of the 

internal parts of the MCU is the second clock signal supplied from 
the spread spectrum clock oscillator 18. and the first clock signal 
from the original clock oscillator 17 is supplied to peripheral 
parts of the MCU including the timer/counter 15 and the communicating 
part 16 which deal with time control outside the MCU. Therefore, 
the higher the frequency, the more the harmonic spurious generated 
synchronously with the clock spreads out away from the center 
frequency; the more the peak drops. Thus, it is possible to 
effectively reduce EMI. 

f 0032 ] Note that , the spread spectrum clock oscillator has been 

explained with a construction where the division ratio of the program 
divider changes with each cycle, but it is also possible to perform 
FM modulation using a sine wave on the normal PLL output . for example, 
without preparing special ones. 
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It^^n-Si I©J:5t;l/TPLL*«$n5. 

[0 0 2 5] ^■□^5-7^'Jl/»«»2 4 0U* 

«, T V?/?O>1l'0>? 2 5iC-^Ae.n-5. 77? 

/yvyftvyz 2 5te, yp^5v?;^jg§§2 4© 

(±5*j£#r>>hU "0" "n (n«S8*SSc) " £ 30 
T©7-.y 7"#?> hi, "n" "0" £T©?*^> 

2 6 JC««&-r*. JD^f§2 6tt« 7 
?>*2 5 ©IJ^g A>7> hffll:^C$iD»LT7" 
Ddf7-7?J^^gg2 4fC«^L. ^©#J^Jt£j*5g-r 

[0 0 2 6] *»C±iR©J:5C«B!Ebfc*W#*«IBtt 
3S«»:::3V»-CS SKftttttUKWr*. 40 

[0 0 2 7] HI fc5*Lfci|**fl£»«l3ttSi«M:. «t»* 
ftrUffflgR 1 2 . MtflCtfl/Btf- h • A/Dt 

jeg|$ • tO)i\H 1 3. SiJ*3ii*-^>hD-5 14, 3"f T 
/13*}>9\ SisitfitmgPl 6^cd^22IhIKA^ MA. 
til 5 1 ->ytciR«6e>tlT^i-5>V'f paziyhn — v (M 
CU : micro controller unit~£i.T> TMCUj t.W 

[0 0 2 8] ^7/A>5>^15tt, BB#fit$6£3?£ 

jWT*. ffl«»l 6tt. ^©MCUtn»KBtOlWO 50 
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ffi{t&fT&3fc#©Ji22lE]l&T&t>. ^!lAtfRS-2 3 

[0 0 2 9] 9^^/t>^>9 1 5:fe«fctfilffigBl 6tC 
(MftT*0 a £<Mtt ^ 5£J1$©£ 
D-^IWMTfe?, l!Cf£tB§g<h&-5^D-;/i7fgtI 
is 1 7 73>t>3§ 1 ©i? a j7 7-1' >£r:?rL'CS§ i ©57 d 7 
<7fi^£#yS-f 5. cn6i"f7/*9>^ 1 5*5«fcc* 
jiff SB 1 6£W©gB#. -r^tt)*.^^'; 1 1. cf^MS 
gR 1 2 . flUBtf- h • A/DSteg& • 1 3 i5«ktf 

flJD)A*-=l>hD-7 1 4\Z\t. 7,^9 V )Vm&9 u y 
^*»»18A»6, ^DyJJHBil 7©m*ja«»«r 

^t'Jll. f*ffla»12, flUB#-h-A/D 

SJesp • ^(om 1 3*3«fcc>"fijoji^o> hd-7 1 4 
<h. ^-r-7/*^>^ 1 5*5«kimmgiu 6 tomnfo 

5 *5j:i>'jimgp 1 6 fc-wn?*i»w-&ttfc. #nj«-f > 

*-7xf 7. 1 5 a43j:tf 1 6a S^LTff5. 
[0 0 3 0] h;Utttt^Dy^9eaHll 8«, HI 

2fcjftTJ:'5fc, 7 r D^57^B82 4©HJ**7 

9^>ts0yV^^ 9Vy9KMK>iRt. d©^^> 
HlSf?*»ft*T!»-3T, iD^gi 2 6 iH3&C£ 
mHtbfcti**^'nf 2 4 ka^t* 

[0 0 3 1] ±M©«t5(C > MCUrtg|5©^cg|5^tC«il& 
ti^DyJS^ hJPt£M^D>v^%^g§l 8*^6 

5feJ;lXii«gBl 6^©MCU©^g|5©B#^^^-5g|5^ 

*nic-3ntr-^ , bT*«oT<*fc«>» em 

[0 0 3 2] ^i*3. X^^7 M14£1& ^Dy^fgilfgtL 
[0 0 3 3] 

£D-y47{g#£@IEl;:fflUT. EM I SJaiflticfiStU 
[0 0 3 4] *»?8tJ:ntf, fffi*^«ifi5tfc«t 



imwommutsiw] 

[112 j D 1 05#si#:aWiiHli&^fiic«u^n^)X^57 

[13] &&(D¥mft-Mffi\Bi9&mm(D— m^m^^-t 

(PLL) ©W^ffl^^jtWtCS-r^'D^^EI 
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10 

11 ^'J 

i 2 asanas (cpu) 

13 im#- h • A/-DSI5 • ^Oftk 

14 fiJ0ji*-3> hD — 5 
1 5 ^-T 

16 Iff (S I O) S 

1 7 i7D->i7«»§§ (CG) 
18 h;US£«!^n^^%S§§ (S SCG) 

2 1 fi[ffl^tti§§ 

io 22 5 1 -v-> 5 *:>y 

2 3 «EEfrJfSPf£il§§ (VCO) 

2 4 7u{??-?7)i>ttffl%§ 

25 Tvy/v^y-ft^y* 

2 6 *P#g§ 
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